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Updated statistics based on recent flood events increase the design discharges for spillways and cause 
the need to recover the flood safety for those structures. In order to regain the hydraulic effectiveness 
of the flood retention reservoir Friedrichswalde-Ottendorf in the Free State of Saxony (Germany) 
investigations on three-dimensional hydrodynamic-numerical simulations have been performed. With 
the usage of the open source CFD-code OpenFOAM®, executed at the cluster systems of the Erlangen 
Regional Computing Center (RRZE) and of the Institute for Hydraulic Engineering and Water 
Resources Management of the Technische Hochschule Nürnberg (IWWN), numerical models have 
been developed to be investigated in terms of hydraulic functionality of structural variations.  
Prior to the numerical simulations several investigations on a physical model (longitudinal scale 1:25) 
were conducted at the hydraulic laboratory of the IWWN. The geometry of the spillway could be 
captured from the physical model by the usage of a 3d-laser scanner. The gained data represented by a 
point cloud of about 7 Mio. points had to be translated to a surface-based CAD-file to allow the 
compatibility with OpenFOAM based mesh generation. During the mesh generation process the 
surface geometry of the spillway, scaled to a ratio of 1:1, was included using the meshing tool 
snappyHexMesh. With a total number of approx. 6 Mio. control volumes the discretized numerical 
model includes different sizes of cells as well as layer cells at no-slip walls. 
Figure 1: Stilling basin of the spillway Friedrichswalde-Ottendorf with structural elements. 
For the numerical investigations the computational domain needs to include the two fluid phases 
water and air. Therefore the solver interFoam was used which runs with a volume of fluid method to 
detect the free surface. For the flow entering the domain a flow rate boundary condition (BC) were set. 
To provide a certain water level at the outlet an existing OpenFOAM BC had been modified so that the 
desired elevation of the free surface could be set by a new defined variable. Based on the highly 
turbulent flow conditions in stilling basins the simulations needed to be performed under the usage of 
a turbulence modelling method. Regarding this, the simulations were executed i. a. with a detached 
eddy simulation (DES) approach so that the larger eddies are calculated directly and only the smaller 
eddies are modeled in the free stream areas. 
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